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In the searchfor a decon£ndedstateof hadronic
matter, baryonsplay a key role. It is baryons–
namelyprotonsandneutrons– that carry the initial
beamenergy. Therefore,all energy usedfor particle
productioncomesfrom theseinitial baryons.Empir-
ically it hasbeenobservedthat thenet-baryonnum-
berdeterminesthechemicalpropertiesof thesystem.
Baryons,baryonnumbertransportandbaryonpro-
ductionduringthecollisionareparticularinteresting
becauseof their dynamicalbehaviour1.

We reportprotonandanti-protontransversemo-
mentum (pt) and rapidity (y) distributions from
197Au+197Au collisionsat

�
sNN � 130GeVasmea-

suredby theSTAR experimentat RHIC. Theresults
reportedhere are from the rapidity and transverse
momentumrangeof � y ��� 0� 4 and0.40 � pt � 0.85
GeV/c. For both protonandanti-proton,the trans-
versemomentumdistributionsbecome¤atterasone
movesfrom peripheralto centralcollisions.Thusthe
meantransversemomentumincreaseswith collision
centrality. This indicatestheimportanceof rescatter-
ing. The rapidity distributionsarefound to be rela-
tively ¤atwithin � y ��� 0� 4.

The upper panel of Fig. 1 shows the measured
mean transverse momentum � pt � for protons and
anti-protonsas a function of the numberof nega-
tively chargedhadrons.Theexperimentallyincreas-
ing valuesof � pt � are reasonablywell reproduced
by resultsof RQMD transportmodel2 calculations,
shown by thesolid lines. In contrast,resultsfrom the
HIJING/BB– andHIJING3 transportmodel clearly
underpredictthe experimentaldata, as shown by
dashedanddashed-dottedlines,respectively. Thevi-
tal differencebetweenthesetwo modelapproachesis
that in RQMD multiple rescatteringamonghadrons
hasbeenimplemented,while no rescatteringtakes
placeamonghadronsin theHIJING model. Thein-
creaseof � pt � asa function of centralityindicatesa
strongercollective expansionin morecentralcolli-
sions.It shouldbeemphasizedthatalthoughRQMD
reproducesthe particle transversemotion to some
extent, it doesnot necessarilymeanthat rescatter-
ing only occursamonghadrons.Thelower panelof
Fig. 1 shows the mid-rapidity yield dN 	 dy for pro-
tons and anti-protonsas a function of the number
of negatively charged hadrons. It is clear that nei-
thermodeldescribesthemid-rapiditydensityof pro-
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tonsandanti-protonsin a satisfyingmanner. How-
ever, the resultsfrom HIJING without the baryon-
anti-baryonjunctionmechanism(BB) areclosestto
theexperimentaldata.

0.2

0.4

0.6

0.8

1

1.2

0 50 100 150 200 250 300

< 
p t >

 (
G

eV
/c

)

0.2

0.4

0.6

0.8

1

1.2

0 50 100 150 200 250 300

//C
:\hom

exu\M
y D

ocum
ents\T

ex\S
T

A
R

\proton\m
pt_dndy3.kum

ac//

0

10

20

30

0 50 100 150 200 250 300

dN
/d

y

Number of Negative Hadrons

0

10

20

30

0 50 100 150 200 250 300

STAR


Data

RQMD

HIJING/BB
−

protons anti-protons

Figure 1: Upper panel: Mid-rapidity mean
transverse momentum � pt � of protons (left) and
anti-protons (right) as a function of the num-
ber of negatively charged hadrons. Lower panel:
Mid-rapidity yields dN 	 dy for protons (left) and
anti-protons (right). The lines show results of trans-
port model calculations with RQMD (solid lines),
HIJING/BB (dashed lines) and HIJING (dashed dot-
ted lines), respectively.


